MATERIALS AND METHODS

Mites
The collection records of A. eharai, E. sojaensis, N. californicus, N. womersleyi, P. nipponicus, and T. vulgaris, were described in Kishimoto et al. (2014) . A. tsugawai was collected from Kudzu vine, Pueraria lobata (Wild.), in Tsukuba, Ibaraki Prefecture, in September 2003 (Kishimoto, 2005) . T. transvaalensis was collected from descendant females of invaders in a laboratory culture of a phytoseiid Scapulaseius okinawanus (Ehara) (see Ehara and Kishimoto, 2007) . N. californicus and N. womersleyi were reared on bean leaf (Phaseolus vulgaris L.) discs with sufficient prey (Tetranychus urticae Koch), and the six other species were reared on artificial arenas with tea pollen (Kishimoto, 2005) in the laboratory at 20°C, 16L:8D and 70-80% RH.
Development and oviposition of phytoseiid mites reared on E. kuehniella eggs
To observe development, thirty adult females of each phytoseiid species were removed from the respective stock culture and allowed to oviposit for 8 h at 25°C on bean leaf discs with sufficient T. urticae (for N. californicus and N. womersleyi) or with tea pollen and five pieces of 1 cm × 1 cm cotton gauze (for the six other species). Eggs of each species were transferred individually to the rearing units, a type of modified Munger cell used in Kishimoto et al. (2014) , with ten E. kuehniella eggs (purchased from Entofood® as frozen eggs; Arysta Life Science Ltd.). The rearing units were placed in sealed containers (30 × 20 × 6 cm) with a piece of water saturated paper towel (30 × 1 cm), then kept in the laboratory at 25°C, 16L:8D, and almost 100% RH. Survival and developmental stage were checked every 8 h throughout the immature development stage. The rearing units were replaced with new ones every other day.
To observe oviposition, deutonymphs of each species were transferred individually to the rearing units with ten E. kuehniella eggs, and two adult males from the stock culture were added to allow mating. The rearing units were placed at 25°C, 16L:8D and almost 100% RH, as described above. After adult emergence, observations were made every 8 h to determine the length of the preoviposition period and every 24 h to count the numbers of eggs deposited for 10 days.
I compared the mean length of the immature development and preoviposition periods and the mean number of eggs deposited with those for individuals reared on tea pollen, which is known to be a favorable food for many phytoseiid species (Hamamura, 1986; Kishimoto et al., 2014; Osakabe et al., 1986) . For A. tsugawai and T. transvaalensis, eggs or deutonymphs were reared individually in the rearing units with sufficient tea pollen at 25°C, 16L:8D and almost 100% RH, as described in Kishimoto et al. (2014) , then determined the mean length of the immature development and preoviposition periods and the mean number of eggs deposited. Data for A. eharai, E. sojaensis, N. californicus, N. womersleyi, P. nipponicus, and T. vulgaris were taken from Kishimoto et al. (2014) . Data were analyzed using the Mann-Whitney U test. Statistical analyses were conducted using Stat View-J version 5.0 (SAS Institute, 1998). (Wysoki and Bolland, 1983) . Table 1 shows the development and oviposition of eight phytoseiid species reared on E. kuehniella eggs. For A. eharai, all of the larvae developed into adults, and there was no significant difference in the lengths of the developmental periods with E. kuehniella eggs compared with tea pollen. The females commenced oviposition significantly earlier than those reared on tea pollen, and they deposited significantly more eggs. All of the T. transvaalensis larvae also developed into adults. The females reared on E. kuehniella eggs deposited significantly more eggs than those reared on tea pollen, although the length of the preoviposition period was slightly, but significantly longer. In N. californicus, almost all the larvae developed into adults, and almost all females oviposited. However, the lengths of the developmental periods were significantly longer than those reared on tea pollen, and the number of eggs deposited was significantly fewer. Most E. sojaensis larvae developed into adults well; however, the number of eggs deposited was about half of that for females reared on tea pollen. In A. tsugawai and P. nipponicus, about half of larvae developed into adults, and about half of females oviposited when they were reared on E. kuehniella eggs. In addition, the parameters of development or oviposition were inferior to those reared on tea pollen. In T. vulgaris, quite few larvae developed into adults and few females oviposited, and few N. womersleyi larvae developed into adults and no females oviposited.
RESULTS AND DISCUSSION
The quality of E. kuehniella eggs as food for phytoseiid species has been investigated with Iphiseius degenerans (Berlese), Amblyseius swirskii Athias-Henriot and Amblydromalus limonicus Garman and McGregor Vantornhout et al., 2005; . The results differed among species, with E. kuehniella eggs found to be a suitable food for A. limonicus, whereas they had some effects on the development and oviposition for I. degenerans and A. swirskii. This study also showed that the suitability of E. kuehniella eggs as a food source differed greatly among native phytoseiid species in Japan. For A. eharai and T. transvaalensis, E. kuehniella eggs were a favorable food. Although N. californicus and E. sojaensis could utilize E. kuehniella eggs as food for development and reproduction, their quality was inferior to tea pollen. On the other hand, E. kuehniella eggs were inferior to tea pollen for the four other phytoseiid species, and it seemed that they could not utilize as an alternative food.
A. eharai is described as a generalist predator species and is considered to be a prospective natural enemy of spider mites, eriophyoid mites, and thrips (Kakimoto et al., 2004; Kondo and Hiramatsu, 1999; Tanaka and Kashio, 1977) . On the other hand, due to the highly susceptibility to not only many insecticides but also some fungicides (Kashio, 1983; Kashio and Tanaka, 1979) , A. eharai was rare in conventionally controlled orchard . In Japan, T. transvaalensis was first reported as an invader in a laboratory culture of S. okinawanus (Ehara and Kishimoto, 2007) , and there have been no other recorded sightings. This species is suggested as a predator on eriophyoid mites in Egypt (Momen and Hussein, 1999) . This study showed that A. eharai and T. transvaalensis could be reared easily on not only tea pollen but also E. kuehniella eggs as food. Thereby, further detailed studies are expected on the characteristics of both phytoseiid species as the natural enemy of tiny pests in the laboratory conditions.
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